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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 
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- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 
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2a)D This action is FINAL. 2b)S This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 
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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1,3-10,12-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Miyashita et al. (U.S. Pre-grant Publication 2002/0079800), in view of Suckewer et al. (U.S. 
Patent 6131542). 

With regard to claim 1, 

Miyashita et al. disclose a spark plug comprising: an elongated tubular housing having a 
central longitudinal axis and forming an inner chamber therein (5 of fig 1), the housing including 
a terminal at one end thereof (13 of fig 1) and a base having an internal side wall at an 
opposite end (5 of fig 1, opposite 13 of fig 1, and 5 of fig 2); at least one ground prong 
extending from the base and towards the central longitudinal axis of the housing to an end 
referred to as P (4 of fig 1); an insulator mounted within the inner chamber of the housing, 
having at least a portion which extends from the base, at a point referred to as W, along the 
central longitudinal axis and tapers to a core nose, a circular portion of which that is closest to 
P referred to as S (3 of figs 1 ,2), resulting in an air space formed between S and P referred to 
as A (g 2 of fig 2); and an electrode embedded within the insulator, a tip of which protrudes 
from the insulator , the electrode having an exterior ring thereof which is closest to P referred to 
as E, P being closer to E than to W, P to E forming an electrical path which is different than the 
electrical path from E to S to A to P (2 of figs 1 ,2), the electrical resistance of P to E being 
greater than the electrical resistance of E to S to A to P, and the electrical resistance from E to 
S to W being greater than the electrical resistance of E to S to A to P, whereby a generated 
spark travels from E of the electrode to S of the insulator across air gap A to P of the ground 
electrode (paragraph 17). Miyashita et al. do not disclose a spark plug wherein a portion of the 
internal side wall comprises platinum-plating, and wherein the platinum plating of the internal 
side wall forms a reactive chamber that creates a plasma of fuel and air when the spark ignites 
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the fuel. Suckewer et al. do disclose a spark plug wherein a portion of the internal side wall 
comprises platinum-plating (column 8, lines 21-24), and wherein the platinum plating of the 
internal side wall forms a reactive chamber that creates a plasma of fuel and air when the 
spark ignites the fuel (column 7, line 59-column 8, line 1). It would have been obvious to one of 
ordinary skill in the art at the time of the invention to incorporate the platinum-plating and 
plasma creating of Suckewer et al. into the spark plug of Miyashita et al. in order to reduce 
erosion (column 8, line 24 of Suckewer et al.) and enlarge the ignition kernel (column 1, lines 
36-38 of Scukerwer et al.). 



With regard to claim 3, 

Miyashita et al. disclose the spark plug, wherein the at least one ground prong extends 
beyond the insulator (3,4,h of fig 5). 



With regard to claim 4, 

Miyashita et al. disclose the spark plug, wherein the at least one ground prong and a 
terminal end of the insulator are aligned (3,4 of fig 2). 



With regard to claim 5, 

Miyashita et al. disclose the spark plug, including a ground ring connected to the base 
from which the at least one ground prong extends (5 between 6,4 of fig 3(a)). 



With regard to claim 6, 



Miyashita et al. disclose the spark plug, wherein the at least one ground prong has sharp 
edges (4e,f of fig 2). 
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With regard to claim 7, 

Miyashita et al. disclose the spark plug, wherein multiple ground prongs extend from the 
base (left and right 4 of fig 3(a)). 

With regard to claim 8, 

Miyashita et al. disclose the spark plug, wherein the portion of the insulator extending 
from the base is substantially frustroconical in shape (3 of figs 3(a), 5). 

With regard to claim 9, 

Miyashita et al. disclose the spark plug, wherein the spark travel is such so as to clean 
the insulator of surface deposits (paragraph 5). 

With regard to claim 10, 

Miyashita et al. disclose a spark plug, comprising: an elongated tubular housing having a 
central longitudinal axis and forming an inner chamber therein (5 of fig 1), the housing including 
a terminal at one end thereof (13 of fig 1) and a base having an internal side wall at an 
opposite end (5 opposite 13 of figs 1,2); a ground ring connected to the base (5 between 6,4 of 
fig 3(a) and having multiple prongs each extending therefrom and towards the central 
longitudinal axis of the housing to an end referred to as P (left and right 4 of fig 3(a)); an 
insulator mounted within the inner chamber of the housing, having at least a portion which 
extends from the base, at a point referred to as W, along the central longitudinal axis and 
tapers to a core nose, a circular portion of which that is closest to P referred to as S (3 of fig 
3(a)), resulting in an air space formed between S and P referred to as A (g 2 of fig 3(a)); and an 
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electrode embedded within the insulator, a tip of which protrudes from the insulator, the 
electrode having an exterior ring thereof which is closest to P referred to as E, P being closer 
to E than to W, P to E forming an electrical path which is different than the electrical path from 
E to S to A to P (2 of fig 3(a)), the electrical resistance of P to E being greater than the 
electrical resistance of E to S to A to P, and the electrical resistance from E to S to W being 
greater than the electrical resistance of E to S to A to P, whereby a generated spark travels 
from E of the electrode to S of the insulator across air gap A to P of the ground electrode 
(paragraph 17) and the spark travel is such so as to clean the insulator of surface deposits 
(paragraph 5). Miyashita et al. do not disclose a spark plug wherein a portion of the internal 
side wall comprises platinum-plating, and wherein the platinum plating of the internal side wall 
forms a reactive chamber that creates a plasma of fuel and air when the spark ignites the fuel. 
Suckewer et al. do disclose a spark plug wherein a portion of the internal side wall comprises 
platinum-plating (column 8, lines 21-24), and wherein the platinum plating of the internal side 
wall forms a reactive chamber that creates a plasma of fuel and air when the spark ignites the 
fuel (column 7, line 59-column 8, line 1). It would have been obvious to one of ordinary skill in 
the art at the time of the invention to incorporate the platinum-plating and plasma creating of 
Suckewer et al. into the spark plug of Miyashita et al. in order to reduce erosion (column 8, line 
24 of Suckewer et al.) and enlarge the ignition kernel (column 1 , lines 36-38 of Suckewer et 
al.). 



With regard to claim 12, 

Miyashita et al. disclose the spark plug, wherein the at least one ground prong (should 
read "at least one of the prongs" or "the prongs" due to dependence on claim 10) extends 
beyond the insulator (3,4,h of fig 5). 



With regard to claim 13, 
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Miyashita et al. disclose the spark plug, wherein the at least one ground prong (should 
read "at least one of the prongs" or "the prongs" due to dependence on claim 10) and a 
terminal end of the insulator are aligned (3,4 of fig 3(a)). 

With regard to claim 14, 

Miyashita et al. disclose he spark plug, wherein the ground prongs have sharp edges 
(4f,e of fig 3(a)). 

With regard to claim 15, 

Miyashita et al. disclose the spark plug, wherein the portion of the insulator extending 
from the base is substantially frustoconical in shape (3 of figs 3(a),5). 

3. Claims 16-19, 2,1 1 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Miyashita et al. in view of Suckewer et al. as applied to claims 1,10 above, and further in view of 
Nishida et al. (U.S. Patent 4476412). 

With regard to claim 16, 

Miyashita et al. disclose a spark plug, comprising: an elongated tubular housing having a 
central longitudinal axis and forming an inner chamber therein (5 of fig 1), the housing including 
a terminal at one end thereof (13 of fig 1) and a base having an internal side wall at an 
opposite end (5 opposite 13 of figs 1,2); a ground ring connected to the base (5 between 4,6 of 
fig 3(a)) and having multiple prongs each extending therefrom and towards the central 
longitudinal axis of the housing to an end referred to as P (left and right 4 of fig 3(a)) having 
sharp edges (4e,f of fig 3(a)); an insulator mounted within the inner chamber of the housing, 
having at least a portion which extends from the base, at a point referred to as W, along the 
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central longitudinal axis and tapers in a frustoconical shape to a core nose, a circular portion of 
which that is closest to P referred to as S (3 of figs 3(a),5), resulting in an air space formed 
between S and P referred to as A (g 2 of fig 3(a)); and an electrode embedded within the 
insulator, a tip of which protrudes from the insulator, the electrode having an exterior ring 
thereof which is closest to P referred to as E, P being closer to E than to W, P to E forming an 
electrical path which is different than the electrical path from E to S to A to P (2 of fig 3(a)), the 
electrical resistance of P to E being greater than the electrical resistance of E to S to A to P, 
and the electrical resistance from E to S to W being greater than the electrical resistance of E 
to S to A to P, whereby a generated spark travels from E of the electrode to S of the insulator 
across air gap A to P of the ground electrode (paragraph 17), the spark travel is such so as to 
clean the insulator of surface deposits (paragraph 5). Miyashita et al. do not disclose a spark 
plug wherein the energy requirements for the spark plug do not increase linearly with increased 
combustion chamber pressure, a portion of the internal side wall comprises platinum-plating, 
and wherein the platinum plating of the internal side wall forms a reactive chamber that creates 
a plasma of fuel and air when the spark ignites the fuel. Nishida et al. do disclose a spark plug 
wherein the energy requirements for the spark plug do not increase linearly with increased 
combustion chamber pressure (column 2, lines 13-26). Suckewer et al. do disclose a spark 
plug wherein a portion of the internal side wall comprises platinum-plating (column 8, lines 21- 
24), and wherein the platinum plating of the internal side wall forms a reactive chamber that 
creates a plasma of fuel and air when the spark ignites the fuel (column 7, line 59-column 8, 
line 1). It would have been obvious to one of ordinary skill in the art at the time of the invention 
to incorporate the energy requirements not increasing linearly, disclosed by Nishida et al. and 
the platinum-plating and plasma creating of Suckewer et al. into the spark plug of Miyashita et 
al. in order to make the spark plug useful in high compression ratio engines (column 2, lines 
13-26 of Nishida et al), reduce erosion (column 8, line 24 of Suckewer et al.) and enlarge the 
ignition kernel (column 1, lines 36-38 of Suckewer et al.). 

With regard to claim 17, 



Miyashita et al. disclose the spark plug. Miyashita et al. do not disclose a spark plug 
wherein the insulator extends beyond the at least one ground prong (should read "at least one 
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of the prongs" or "the prongs" due to dependence on claim 16). Nishida et al. do disclose a 
spark plug wherein the insulator extends beyond the at least one ground prong (column 2,lines 
1-5). It would have been obvious to one of ordinary skill in the art at the time of the invention to 
incorporate the configuration of Nishida et al. into the spark plug of Miyashita et al. in order to 
increase the area of insulator cleaned of surface deposits. 



With regard to claim 18, 

Miyashita et al. disclose the spark plug, wherein the at least one ground prong (should 
read "at least one of the prongs" or "the prongs" due to dependence on claim 16) extends 
beyond the insulator (3,4,h of fig 5). 



With regard to claim 19, 

Miyashita et al. disclose the spark plug, wherein the at least one ground prong (should 
read "at least one of the prongs" or "the prongs" due to dependence on claim 16) and a 
terminal end of the insulator are aligned (3,4 of fig 3(a)). 



With regard to claim 2, 

Miyashita et al. disclose the spark plug. Miyashita et al. do not disclose a spark plug 
wherein the insulator extends beyond the at least one ground prong. Nishida et al. do disclose 
a spark plug wherein the insulator extends beyond the at least one ground prong (column 
2, lines 1-5). It would have been obvious to one of ordinary skill in the art at the time of the 
invention to incorporate the configuration of Nishida et al. into the spark plug of Miyashita et al. 
in order to increase the area of insulator cleaned of surface deposits. 



With regard to claim 1 1 , 
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Miyashita et al. disclose the spark plug. Miyashita et al. do not disclose a spark plug 
wherein the insulator extends beyond the at least one ground prong (should read "at least one 
of the prongs" or "the prongs" due to dependence on claim 10). Nishida et al. do disclose a 
spark plug wherein the insulator extends beyond the at least one ground prong (column 2,lines 
1-5). It would have been obvious to one of ordinary skill in the art at the time of the invention to 
incorporate the configuration of Nishida et al. into the spark plug of Miyashita et al. in order to 
increase the area of insulator cleaned of surface deposits. 



Conclusion 

4. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. U.S. Patents (6662793,6531809,5821676,4439707). 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Christopher M. Raabe whose telephone number is 571-272-8434. The 
examiner can normally be reached on m-f 7am-3:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nimesh Patel can be reached on 571-272-2457. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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